{04	NITROGEN COMPOUNDS
mature. Nearly all safety explosives require a No. 6 detonator and are generally fired by low
tension fuses connected to a magneto firing apparatus. The composition of a few members ol tins
large class is given in the appendix to this article. An apparently practical proposal lor bupcryiwon
offhemine fases is made by Teclu (/. Prakt. Chcm., 82, 237-240, 1911, Chem. Ladder Wiener
Handelsakademie) who tests the gas mixtures at various parts of the mine by drawing samples
through tinned iron tubes, by means of a powerful suction purnp, into explosion vessels situated on
the surface. The gas samples can be tested in a few minutes with perfect safety, and the results
signalled.
Plasticity is a desirable quality in an explosive intended for use in bore-holes,
and ammonium nitrate explosives possessing plasticity are now produced.
Gelatineastralite contains ammonium nitrate with some sodium nitrate, up to 20 per cent.
of dinitro-chlorhydrin and maximum amounts of 5 per cent, of nitro-glycerine and I per cent, of
collodion cotton. Gelatinewetterastralite I has the composition : 40 per cent, ammonium nitrate,
7.5 per cent, sodium nitrate, 16 per cent, dinitro-chlorhydrin, 4 per cent, nitro-glycerine, 0.5 per
cent, collodion cotton, 0.5 per cent, wood-meal, 8 per cent, potato starch, 2 per cent, rape seed ^oil,
I per cent, nitro-toluene, 2 per cent, dinitro-toluene, 14 per cent, salt, and 2.5 per cent, ammonium
oxalate. Another plastic ammonium nitrate explosive known as Plastammone contains ammonium
nitrate, glycerine, mono-nitrotoluene, and nitro-semicellulose.
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The high price of aluminium powder and its liability to oxidise prematurely have militated
against its more general adoption. Ammonal is an explosive containing aluminium powder, and
a similar mixture has been used in Austria-Hungary for several years for filling shells. The latter
has approximately the following composition : 47 per cent, ammonium nitrate, I per cent, charcoal,
30 per cent, trinitro-toluene, and 22 per cent, aluminium. It is compressed, heated to 67" C«,
dipped in molten trinitro-toluene, and cooled in a stream of air.
Calcium-silicon, ferro-silicon, silicon, silicon carbide, magnesium, zinc and its alloys, copper,
and the rare metals have all been the subjects of patents regarding the production of effects
similar to those of aluminium.
Chlorate and Perchlorate Explosives.
The developments of electro-chemistry having resulted in the production of
chlorates in large quantity, an outlet for these was sought in the sphere of
explosives and ultimately found. Chlorates have long been forbidden for
explosives manufacture on account of the sensitiveness of mixtures containing them
to(shock and friction. Street found, however, that by using castor oil in the mixture
this danger was obviated (D.R. Patent 100,522, 1897; 100,532, 1897; 117,051,
1898; 118,102, 1898). Cheddites, so-called from their place of manufacture,
Chedde, in Haute-Savoie, are composed as follows (Dr Escales7 article on
"Explosivstoffe," Dammer's "Chemische Technologic der Neuzeit"): (i) KC1O8
79 per cent., nitro-naphthalene 15 per cent., castor oil 6 per cent. ; (2) KC1O8
79 per cent, dinitro-toluene 15 per cent, nitro-naphthalene i per cent, castor oil
5 per cent; (3) NaClO3 75 per cent., dinitro-toluene 19 per cent, nitro-naphthalene
i per cent, castor oil 5 per cent.; (4) KC10S 80 per cent., dinitro-toluene 2 per
cent., nitro-naphthalene 10 per cent., castor oil 8 per cent.
The dinitro-toluene and nitro-naphthalene are dissolved in warm (6o°-7o<>) castor
oil contained in a double-walled enamelled iron vessel, and the finely pulverised,
dried and sieved potassium chlorate is added with constant stirring or kneading by
means of a large wooden paddle. After further working the explosive is corned
and on standing for some time is made into cartridges which are waterproofed.
A cheddite containing ammonium perchlorate has the following composition : 82 per cent
ammonium perchlorate, 13 per cent, dinitro-toluene, and 5 per cent, castor oil. HCi is evolved in
its decomposition, and is not entirely prevented from forming by the addition of sodium nitrate It
possesses in a high degree, the disadvantage, shared by chlorate cheddites, that it easily becomes
hard, and is then not completely detonated.	y ucwmcs
of cSto^oT Stedite consists of 74 parts of potassium chlorate, 25 parts of oxidised resin, and i part
Silesia Powder (186,829, 1902, D.R. Patent) is a mixture of 75 per cent, potassium chlorate
and pure or nitrated resm. Permonite and Alkalsite contain 25-32 per cent, potassium per-
chlorate, ammonium nitrate trinitro-toluene, and other constituents. Vonckite, a Belgian explos?vc
contains, in addition to perchlorate, potassium nitrate and mononitronaphthalene.	«*piosive,

